Error-Weighted Sum of Squared Errors
Figures S1 to S3 show the comparison between mixed-gas sorption of CO2 and CH4 in PTMSP, PIM-1 and TZ-PIM calculated with the Dual Mode Sorption (DMS) model using two different best-fit parameter sets. Solid lines in the figures are obtained with best-fit parameters resulting from the minimization of the sum of squared errors, weighted using the experimental confidence intervals:
represents the confidence interval associated with the experimental value of the concentration , is the total number of experimental points, is the gas fugacity and , , 
The parameter sets obtained using Equation S1 or Equation S2 are reported in Table 1 and  Table 2 in the main text, respectively. Figure S1 . Sorption isotherms of (a) CO2 and (b) CH4 at 35 °C in poly(trimethylsilyl propyne) (PTMSP), in pure and mixed-gas conditions (Black squares: pure gas; Red circles: ~10% CO2 mixture; Green triangles: ~20% CO2 mixture; Blue diamonds: ~50% CO2 mixture). Exp. data from [1] . Solid lines are Dual Mode Sorption (DMS) model predictions obtained using the parameters reported in Table 1 Figure S2 . Sorption isotherms of CO2 and CH4 at 25 °C (a,b), 35 °C (c,d), 50 °C (e,f) in PIM-1, in pure and mixed-gas conditions (Black squares: pure gas; Red circles: ~10% CO2 mixture; triangles: ~30% CO2 mixture; Blue diamonds: ~50% CO2 mixture). Experimental data from [2, 3] . Solid lines represent DMS model predictions obtained using the parameters reported in Table 1 Figure S3 . Sorption isotherms of CO2 and CH4 at 25 °C (a,b), 35 °C (c,d), 50 °C (e,f) in TZ-PIM, in pure and mixed-gas conditions (Black squares: pure gas; Red circles: ~10% CO2 mixture; Green triangles: ~30% CO2 mixture; Blue diamonds: ~50% CO2 mixture). Experimental data from [4] . Solid lines represent DMS model predictions obtained using the parameters reported in Table 1 Solid lines in the figures are obtained with best-fit parameters reported in Table 2 in the main text, resulting from the simultaneous minimization of the sum of squared errors at three temperatures, imposing a van't Hof temperature dependence to and , and constraining ′ to decrease as temperature increases.
S5 of S23 Figure S4 . Sorption isotherms of CO2 and CH4 at 25 °C (a,b), 35 °C (c,d), 50 °C (e,f) in PIM-1, in pure and mixed-gas conditions (Black squares: pure gas; Red circles: ~10% CO2 mixture; Green triangles: ~30% CO2 mixture; Blue diamonds: ~50% CO2 mixture). Experimental data from [2, 3] . Solid lines represent DMS model predictions obtained using the parameters reported in Table 3 in the main text. Dashed lines are DMS model predictions obtained with parameters reported in Table 1 in the main text.
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Figure S5. Sorption isotherms of CO2 and CH4 at 25 °C (a,b), 35 °C (c,d), 50 °C (e,f) in TZ-PIM, in pure and mixed-gas conditions (Black squares: pure gas; Red circles: ~10% CO2 mixture; Green triangles: ~30% CO2 mixture; Blue diamonds: ~50% CO2 mixture). Experimental data from [4] . Solid lines represent DMS model predictions obtained using the parameters reported in Table 3 
Uncertainty in Mixed-Gas Sorption of CO2 in PIM-1
Set 1 and Set 2 reported in Table S2 correspond, respectively, to the highest and lowest accuracy in the prediction of mixed-gas sorption of CO2 in PIM-1, among all the parameter sets belonging to the confidence regions displayed in Figure S8 . Table S2 . DMS model fugacity-based parameter sets used in the calculation of mixed-gas sorption of CO2 in PIM-1 reported in Figure S9 . Table S2 . Figure S13 . Surfaces enclosing the range where DMS parameter sets yield SEE < SEEmax in the prediction of (a) CO2 and (c) CH4 sorption in TZ-PIM at three different temperatures; (b) CO2 and (d) CH4 sorption isotherms in TZ-PIM calculated with all the parameter sets enclosed by the corresponding coloured region in the plot on the left. Table S3 . Confidence intervals of the fugacity-based DMS parameters (average relative deviation < 1.5%) for CO2 and CH4 sorption in TZ-PIM at three different temperatures. Table S3 correspond, respectively, to the highest and lowest accuracy in the prediction of mixed-gas sorption of CO2 and CH4 in TZ-PIM, among all the parameter sets belonging to the confidence regions displayed in Figure S13 . Table S4 . DMS model fugacity-based parameter sets used in the calculation of mixed-gas sorption of CO2 and CH4 in TZ-PIM reported in Figure S14 . 
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